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DETAILED ACTION 

*** This office action is in response to filling of the application on May 26, 2006. Claims 
1-12 are pending. 

Claim Objection 

1 . ** Claim 6 is objected to since "said polysilicon" at line 6 should be - said polysilicon 
pattern - so as to provide proper antecedent basis. 

** Claim 1 1 is objected to since "the metal interconnection layer " at last line should be - 
the metal interconnection layer pattern — so as to provide proper antecedent basis. 

Appropriate correction is required. 

Claim Rejections - 35 USC §102 

2. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless 

(a) the invention was known or used by others in this country, or patented or described in a printed publication in this 
or a foreign eountr\ , before the in\ ention thereof by the applicant for a patent. 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this eonnln , more than one \ ear prior to the date of application for patent in the United States. 

(e) the invention was described in a patent granted on an application for patent by another filed in the United 
States before the invention thereof by the applicant for patent, or on an international application by another who 
has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention 
thereof by the applicant for patent. 

3. Claims 1,2,4,1 1, and 12 are rejected under 35 U.S.C. 102(a)/(e) as being anticipated by 
Nakatani et al (2005/0051899). 

Re claim 1, Nakatani teaches a semiconductor device and method thereof comprising: a 
semiconductor substrate 1 1; a polysilicon pattern 15 (Fig 2a-2g,3; paragraphs 43-58; Figs 1, 
paragraphs 35-42) formed on said semiconductor substrate via an insulation film 12; an 
interlayer insulation film 13 (paragraphs 43-44) formed on said semiconductor substrate so as to 
cover said polysilicon pattern 15; and a metal interconnection layer pattern 19/20 (paragraphs 
49-50) formed on said interlayer insulation film 16U/13, wherein said metal interconnection 
layer pattern carrying silicon nitride films 25,16S (Fig 3; paragraphs 54-56, 37,47) respectively 
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on a top surface, a bottom surface and sidewall surfaces thereof (Fig 3). Re claim 2, wherein 
said silicon nitride films comprises a first nitride film 16S formed on a surface of said interlay er 
insulation film 16U and in contact with a bottom surface of said metal interconnection layer 
pattern 19/20, and a second nitride film 25 covering said sidewall surfaces and top surface of 
said metal interconnection layer pattern 19/20 (Fig 3; paragraphs 54-55, 37,47; Figs 2a-2g, 
paragraphs 43-58). Re claim 4, wherein there is provided a region where said first nitride film 
16S and said second nitride film 25 are removed to provide openings for external connections, 
except for said first nitride film 16S underlying said metal interconnection layer pattern 19/20 
(Fig 3, paragraphs 54-56,52; Fig 2e, paragraph 47). Re claim 1 1, Nakatani teaches a 
semiconductor device and method thereof comprising: forming a polysilicon pattern 15 on a 
semiconductor substrate 1 1 via an insulation film 12 (Fig 2a-2g,3; paragraphs 43-58; Figs 1, 
paragraphs 35-42); forming an intcrlayer insulation film 16U/13 (paragraphs 43-44) on said 
semiconductor substrate so as to cover said polysilicon pattern 15; forming a first nitride film 
16S on the interlayer insulation film 16U/13; forming a metal interconnection layer pattern 
19/20 (paragraphs 49-50) on the first nitride film 16S formed on said interlayer insulation film 
16U/13; and forming a second nitride film 25 on the first nitride film 16S so as to cover the 
metal interconnection layer pattern 19/20 (Fig 3; paragraphs 54-56, 37,47) respectively on a top 
surface, a bottom surface and sidewall surfaces thereof (Fig 3). Re claim 12, further comprising 
the step, after said step of forming said second nitride film 25, of removing said second nitride 
film 25 and said first nitride film selectively from a predetermined area (Fig 3, paragraphs 54- 
56,52; Fig 2e, paragraph 47) in order to provide openings for external connections. 

Claim Rejections - 35 USC § 103 

4. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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5. Claim 3 is rejected under 35 U.S.C. 102(a)/(e) as being anticipated by Nakatani et al 
(2005/0051899) taken with Oku (5,812,364). 

Nakatani teaches a semiconductor device as applied in claim 1 above and fully repeated 
herein, wherein said metal interconnection layer pattern 19/20 (paragraphs 49-50) carrying 
silicon nitride films including the first silicon nitride 16S and a second silicon nitride 25 (Fig 3; 
paragraphs 54-56, 37,47) respectively on a top surface, a bottom surface and sidewall surfaces 
thereof (Fig 3). 

Nakatani does not mention the first nitride film and said second nitride film having 
different thicknesses. 

However, Oku teaches (at Fig 1) the first nitride film and said second nitride film having 
different thicknesses, wherein the first silicon nitride film 5 of 500 Angstroms (col 5, lines 13- 
22) is having thickness different from the second silicon nitride film 9 of about 5000 Angstroms 
in thickness (col 5, lines 30-40). 

Therefore, the subject matter as a whole would have been obvious to one or ordinary 
skill in the art at the time the invention was made to form the semiconductor device of Nakatani 
by selecting the portion of the prior art's range of thickness for the first silicon nitride film and 
the second silicon nitride film, wherein the first silicon nitride film is having thickness different 
from the second silicon nitride film, as taught by Oku, which thickness is within the range of 
applicant's claims, because it has been held to be obvious to select a value in a known range by 
optimization for the best results, and would be an unpatentable modification, where the general 
conditions of a claim are disclosed in the prior art, it is not inventive to discover the optimum or 
workable ranges by routine experimentation". In Re Alter 104 USPQ 233,255 (CCPA 1955); In 
re Waite 11 USPQ 586 (CCPA 1948); In Re Swanson 56 USPQ 372 (CCPA 1942); In Re Sola 
25 USPQ 433 (CCPA 1935); and In Re Dreyfus 24 USPQ 52 (CCPA 1934). 

6. Claims 1,2,4-7,1 1,12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shimizu (EP-1310998-A2) taken with Nakatani et al (2005/0051899). 

Re claim 1 , Shimizu teaches a semiconductor device comprising a semiconductor 
substrate 1 (Figs 2 3A-3C,12, paragraphs 62-98), a polysilicon pattern 37 (e.g. paragraphs 71- 
78; Figs 2,3A-3C,1) formed on a semiconductor substrate via an insulation film 9, an interlayer 
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insulation film 45/49 (paragraphs 74-78) being formed on said semiconductor substrate so as to 
cover said polysilicon pattern 37, a metal interconnection layer pattern 47/51 (Figs 2,3A,3C,1; 
paragraphs 75-78) being formed on said interlayer insulation film, wherein a second silicon 
nitride film 53 (SiN) covers the top surface and side surfaces of the metal interconnection layer 
pattern 51 (Fig 2, paragraph 78). Re claim 11, Shimizu teaches a method of fabricating a 
semiconductor device comprising, forming a polysilicon pattern 37 (e.g. paragraphs 71-78; Figs 
2,3A-3C,1) on a semiconductor substrate 1 (Figs 2 3A-3C,12, paragraphs 62-98)via an 
insulation film 9; forming an interlayer insulation film 45/49 (paragraphs 74-78) on said 
semiconductor substrate so as to cover said polysilicon pattern 37; forming a metal 
interconnection layer pattern 47/51 (Figs 2,3A,3C,1; paragraphs 75-78) being formed on said 
interlayer insulation film. Re claim 4, wherein portions of the upper insulating films 49,53 are 
removed to form openings therein so as external connections can be formed. Re claim 5, 
wherein said semiconductor device further comprises a p-channel MOS transistor having a gate 
electrode 13 formed of said polysilicon pattern, formation of said metal interconnection layer 
pattern, wherein a third silicon nitride film 41 is formed in a region over said p-channel MOS 
transistor (Figs 2; paragraphs 2,63-73). Re claim 6, wherein there is provided a laminated film 
between said polysilicon pattern 37 and said interlayer insulation film 45 (Fig 2), said laminated 
film comprising consecutive lamination of an oxide film 39 and a third nitride film 41 in a 
direction from said polysilicon pattern 37 to said interlayer insulation film 45 (Fig 2, 
paragraphs 71-74). Re claim 7, wherein said semiconductor device further comprises a p- 
channel MOS transistor having a gate electrode 13 of said polysilicon pattern 37, said third 
nitride film 41 being formed over said p-channel MOS transistor (Figs 1-2; paragraphs 71- 
74,20-21,18). Reclaim 

Shimizu lacks forming the first silicon nitride and a second silicon nitride film so as the 
metal interconnection layer pattern carrying silicon nitride films respectively on a top surface, a 
bottom surface and sidewall surfaces thereof (Base claims 1,11 with dependent claims 2,4,12). 

However, Nakatani teaches forming a first silicon nitride film 16S on the interlayer 
insulation film 16U/13 formed over a polysilicon pattern 15 (Fig 2a-2g,3; paragraphs 43-58; 
Figs 1, paragraphs 35-42); and forming a second nitride film 25 on the metal interconnection 
layer pattern 19/20 (Fig 3; paragraphs 54-56, 37,47) so that the metal interconnection layer 



Application/Control Number: 10/580,827 Page 6 

Art Unit: 2822 

pattern 19/20 carrying silicon nitride films 25,16S (Fig 3; paragraphs 54-56, 37,47) respectively 
on a top surface, a bottom surface and sidewall surfaces thereof (Fig 3); wherein said silicon 
nitride films comprises a first nitride film 16S formed on a surface of said interlayer insulation 
film 16U and in contact with a bottom surface of said metal interconnection layer pattern 19/20, 
and a second nitride film 25 covering said sidewall surfaces and top surface of said metal 
interconnection layer pattern 19/20 (Fig 3; paragraphs 54-55, 37,47; Figs 2a-2g, paragraphs 43- 
58, re further claim 2); wherein there is provided a region where said first nitride film 16S and 
said second nitride film 25 are selectively removed to provide openings for external connections 
from a predetermined area, except for said first nitride film 16S underlying said metal 
interconnection layer pattern 19/20 (Fig 3, paragraphs 54-56,52; Fig 2e, paragraph 47, re further 
claims 4,12). 

Therefore, the subject matter as a whole would have been obvious to one of ordinary 
skill in the art at the time the invention was made to fabricate the semiconductor device of 
Shimizu by forming the first silicon nitride film on the interlayer insulation film and forming 
the second nitride film on the metal interconnection layer pattern, and opening therein for 
external connections, as taught by Nakatani. This is because of the desirability to passivate and 
protect the metal interconnect layer pattern with the barrier silicon nitride films having an 
excellent in corrosion resistance, thereby improve the reliability of the semiconductor device, 
wherein external connections to the metal interconnection layer pattern can be formed by 
selectively removing a portion of the silicon nitride films from a predetermined area. 

7. Claims 8-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Shimizu (EP- 
1310998-A2) taken with Nakatani et al (2005/0051899), as applied to claims 1,2,4-7,11-12 
above, and further of Itoh (2002/0180453). 

The references of Shimizu and Nakatani teach a semiconductor device as applied to 
claims 1,2,4-7,1 1 and 12 above, and fully applied and repeated herein for claims 8,9 and 10, in 
which Nakatani also teaches a semiconductor device and method thereof comprising: a 
semiconductor substrate 11; a polysilicon pattern 15 (Fig 2a-2g,3; paragraphs 43-58; Figs 1, 
paragraphs 35-42) formed on said semiconductor substrate via an insulation film 12; an 
interlayer insulation film 13 (paragraphs 43-44) formed on said semiconductor substrate so as to 
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cover said polysilicon pattern 15; and a metal interconnection layer pattern 19/20 (paragraphs 
49-50) formed on said interlay er insulation film 16U/13, wherein said metal interconnection 
layer pattern carrying silicon nitride films 25,16S (Fig 3; paragraphs 54-56, 37,47) respectively 
on a top surface, a bottom surface and sidewall surfaces thereof (Fig 3). Re further claim 8, 
Shimizu also already teaches the semiconductor device having a voltage divider circuit 
producing an output voltage by dividing a voltage supplied thereto, said voltage divider circuit 
comprising two or more resistance elements Rl and R2 (Figs 13-14,12, paragraphs 133,136- 
140; col 13, paragraphs 58-60; paragraphs 131-133,136-140), said resistance element 
comprising a polysilicon pattern 37 (e.g. paragraph 71; Figs 1,2-3C). Re further claim 9, 
Shimizu also already teaches a semiconductor device comprising a voltage divider circuit 
dividing a voltage supplied thereto and producing an output voltage (Figs 1,2,12,13,14; col 13, 
paragraphs 58-60; paragraphs 131-133,136-140); a reference voltage generator (paragraph 58- 
59) supplying a reference voltage; and a comparator circuit (paragraph 59) comparing said 
output voltage of said voltage divider circuit with said reference voltage of said reference 
voltage generator, said voltage divider circuit comprising two or more resistance elements Rl 
andR2 (Figs 13-14,12, paragraphs 133,136-140; col 13, paragraphs 58-60; paragraphs 131- 
133,136-140), said resistance element comprising a polysilicon pattern 37 (e.g. paragraph 71; 
Figs 1,2-3C). Re further claim 10, Shimizu also already teaches a semiconductor device 
comprising an output driver controlling an output of an input voltage (Figs 13-14,12; paragraphs 
132,131,133-139); a voltage divider circuit dividing a voltage supplied thereto and producing an 
output voltage (Figs 1,2,12,13,14; col 13, paragraphs 58-60; paragraphs 131-133,136-140); a 
reference voltage generator (paragraph 58-59) supplying a reference voltage; and a constant 
voltage generator having a comparator circuit comparing said divided voltage from said voltage 
divider circuit and said reference voltage from said reference voltage generator, said comparator 
circuit controlling said output driver in response to a result of comparison, said voltage divider 
circuit comprising two or more resistance elements Rl and R2 (Figs 13-14,12, paragraphs 
133,136-140; col 13, paragraphs 58-60; paragraphs 131-133,136-140), said resistance element 
comprising a polysilicon pattern 37 (e.g. paragraph 71; Figs 1,2-3C) 

Re claims 8, 9,10, Shimizu thus lacks having the output voltage of the voltage divider 
being adjustable by disconnection of a fuse element. 
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However, Itoh teaches (at Figs 1-7; paragraphs 4-16; 74-92) a semiconductor device, in 
which the output voltage of the voltage divider (Fig 5, paragraphs 83-97) is being adjustable by 
disconnection of a fuse element (e.g. Figs 1,2, RLO-RL3), paragraphs 74+). 

Therefore, the subject matter as a whole would have been obvious to one of ordinary skill 
in the art at the time the invention was made to form the semiconductor of the relied references 
of Shimizu and Nakatani by having the output voltage of the voltage divider being adjustable by 
disconnection of a fuse element, as taught by Itoh. This is because of the desirability to adjust 
the resistance of the resistance elements and to provide an error correction to the semiconductor 
device, thereby improving the reliability of the semiconductor device. 

8. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Shimizu (EP- 
1310998-A2) taken with Nakatani et al (2005/0051899), as applied to claims 1,2,4-7,11,12, and 
further of 

The references of Shimizu and Nakatani teach a semiconductor device as applied to claim 
1 above and fully repeated herein, in which Nakatani teaches the metal interconnection layer 
pattern 19/20 (paragraphs 49-50) carrying silicon nitride films including the first silicon nitride 
16S and a second silicon nitride 25 (Fig 3; paragraphs 54-56, 37,47) respectively on a top 
surface, a bottom surface and sidewall surfaces thereof (Fig 3). 

The references do not mention the first nitride film and said second nitride film having 
different thicknesses. 

However, Oku teaches (at Fig 1) the first nitride film and said second nitride film having 
different thicknesses, wherein the first silicon nitride film 5 of 500 Angstroms (col 5, lines 13- 
22) is having thickness different from the second silicon nitride film 9 of about 5000 Angstroms 
in thickness (col 5, lines 30-40). 

Therefore, the subject matter as a whole would have been obvious to one or ordinary 
skill in the art at the time the invention was made to form the semiconductor device of the 
references by selecting the portion of the prior art's range of thickness for the first silicon nitride 
film and the second silicon nitride film, wherein the first silicon nitride film is having thickness 
different from the second silicon nitride film, as taught by Oku, which thickness is within the 
range of applicant's claims, because it has been held to be obvious to select a value in a known 
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range by optimization for the best results, and would be an unpatentable modification, where the 
general conditions of a claim are disclosed in the prior art, it is not inventive to discover the 
optimum or workable ranges by routine experimentation". In Re Alter 104 USPQ 233,255 
(CCPA 1955); In re Waite 11 USPQ 586 (CCPA 1948); In Re Swanson 56 USPQ 372 (CCPA 
1942); In Re Sola 25 USPQ 433 (CCPA 1935); and In Re Dreyfus 24 USPQ 52 (CCPA 1934). 
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